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2 Material and Methods  
Experiments were conducted on the cold test bench  
at still ambient condition and room temperature at the 
Brno University of Technology in Sprays laboratory.  
2.1 Atomizer 
The PDA systems were tested in the fully developed 
spray. The spray was generated by the twin-fluid 
atomizer, so called outside-in liquid injection atomizer 
(OIL). This type of atomizer works on a principle of 
injecting liquid and gas into the mixing chamber where 
two-phase flow is created. Then this mixture is pushed 
downstream the atomizer and through the exit orifice into 
the ambient atmosphere. Detailed description of the 
atomizer can be found in [6]. Description of the test 
bench can be found in [7].  Light heating oil (LHO) and 
pressurized air were used as operating fluids. Physical 
properties of these fluids are presented in Table 1.  
Operating regime of the atomizer is determined by the 
operating overpressure inside the atomizer and liquid and 
gas mass flows. These parameters were captured during 
the experiment. Measured values are written in the  
Table 2. Values of mass flows result in gas to liquid ratio 
(GLR) of 20% which indicates the annular two-phase 
flow inside the atomizer [6]. 
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LHO 0.0185 874 0.0297 
Air 1.82∙10-5 1.23 - 
 












2.55 66 0.13 69 
2.2 Description of examined systems 
In this work, we examined two phase Doppler analysers  
in three configurations. The first configuration 
   fiber based 2D phase Doppler analyser made by 
Dantec Dynamics. This system consists of: 
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2.2.1. Parameters of the measuring volume 
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2.2.2. Experimental setup 
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2.2.3. Repeatability of the measurements 
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3 Results and discussion  
As the first examination of the measurements, we 
investigate velocity and drop size profiles. The upper 
graph in figure 4 shows axial velocity profiles with error 
bars obtained by the repetitive measurements and typical 
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